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Summary
The neighbourhood is recognized as an important unit of analysis in research on
the relation between obesogenic environments and development of obesity. One
important challenge is to define the limits of the residential neighbourhood, as
perceived by study participants themselves, in order to improve our understanding
of the interaction between contextual features and patterns of obesity. An innova-
tive tool was developed in the framework of the SPOTLIGHT project to identify
the boundaries of neighbourhoods as defined by participants in five European ur-
ban regions. The aims of this study were (i) to describe self-defined neighbourhood
(size and overlap with predefined residential area) according to the characteristics
of the sampling administrative neighbourhoods (residential density and socioeco-
nomic status) within the five study regions and (ii) to determine which individual
or/and environmental factors are associated with variations in size of self-defined
neighbourhoods. Self-defined neighbourhood size varies according to both individ-
ual factors (age, educational level, length of residence and attachment to
neighbourhood) and contextual factors. These findings have consequences for
how residential neighbourhoods are defined and operationalized and can inform
how self-defined neighbourhoods may be used in research on associations between
contextual characteristics and health outcomes such as obesity.
Keywords: Multilevel, overlap, self-deﬁned neighbourhoods, SPOTLIGHT.
Abbreviations: BMI, body mass index; GIS, geographical information systems; SES;
socio economic status.
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Introduction
Obesity is the outcome of complex interactions between a
large number of factors related both to the individual-level
and to contextual-level dimensions (1--4). In this field of
research, neighbourhood is increasingly recognized as one
important unit of analysis in research on health behaviors
(5) and obesity (6,7). There is no agreed definition of the
term ‘neighbourhood’ in population health and urban
planning research (8--10). Two broad approaches have been
used. The first is to select predefined areas, such as those
defined by administrative boundaries (e.g. census tract) or
buffer zones centred on home addresses, although with dif-
fering radii. The second approach recognizes that predefined
areas do not necessarily represent what residents perceive as
their neighbourhood (11,12), but this leaves the challenge of
how to define and measure self-defined neighbourhoods
(12--16). A small but growing literature has proposed
methods to delineate self-defined neighbourhood limits in
health-related studies (13--17). However, so far, most stud-
ies consist of small samples, with fewer than 70 participants
(13,14,16--18). Traditional paper maps on which subjects
were asked to draw the limits of the area they perceive as
their neighbourhood were commonly used (11--14,17,18).
Only one pilot study has used a web-based tool (16), a
potentially cost-effective way of collecting data in a large
population study. The geographical generalizability of this
literature is uncertain; we identified only two studies
performed in Europe (13,15), whereas most other studies
were performed in the USA (11,12,14,17--21). Moreover,
no study compared findings in different countries, so we lack
information on how the congruence, or overlap, between
self-defined neighbourhoods and predefined areas varies.
Finally, self-definition of neighbourhoods has been found
to be related to individual characteristics including age,
gender, educational level or length of residence in the
neighbourhood (12,19,20). However, few studies have
investigated whether contextual characteristics such as pop-
ulation density or socioeconomic status (SES) also influence
how the limits of neighbourhoods are defined (12,15,19).
Within the framework of the EU-funded Spotlight
project, which aims to provide a comprehensive overview
of multiple levels of determinants of overweight and obesity
in order to inform effective obesity prevention approaches
(22), a web-based tool was developed to enable participants
in five European urban regions to self-define their
neighbourhood limits. In this paper, we (i) describe the
characteristics of self-defined neighbourhoods (i.e. size
and overlap with predefined residential area) in relation
to the characteristics of the sampling administrative
neighbourhoods (residential density and SES) within the five
study regions and (ii) explored which individual (age,
gender, educational level, employment status, length of
residential neighbourhood and BMI) or/and contextual
determinants (neighbourhood residential density and SES
and study regions) are associated with the variation in size
of self-defined neighbourhoods.
Methods
Study design and sampling
A total of 60 administrative neighbourhoods were selected
in five urban regions across Europe (i.e. 12 administrative
neighbourhoods per region): Ghent and suburbs (Belgium),
Paris and inner suburbs (France), Budapest and suburbs
(Hungary), the Randstad (including the cities of
Amsterdam, Rotterdam, The Hague and Utrecht in the
Netherlands) and Greater London (UK). As described in
detail elsewhere (23), sampling of administrative
neighbourhoods was based on two environmental obesity-
related characteristics to ensure variability of environmental
contexts: residential density and neighbourhood median
income. Residential density data were obtained from the
Urban Atlas database distributed by the European Environ-
mental Agency, based on a compilation of satellite photo-
graphs covering Europe providing high-resolution data on
land use data (24). This Urban Atlas includes a measure of
density of residential areas (calculated as the percentage of
coverage of buildings devoted to residential facilities) that
is comparable across European countries. Data on residen-
tial density on the SPOTLIGHT project were defined using
two classes – high residential and low residential density –
corresponding to >80% and <50% of areas covered by
residential buildings, respectively. Median income data were
derived from national census databases from all five
countries, with two classes used: low and high (i.e. the first
and third tertiles). The combination of residential density
and neighbourhood-level income classes allowed four
neighbourhood types to be defined (high residential
density/high SES, high residential density/low SES, low resi-
dential density/high SES and low residential density/low
SES). In addition, sampled neighbourhoods had to contain
a minimum threshold of adult inhabitants. For a target sam-
ple of about 100 residents in each neighbourhood, with an
estimate of 10% response rate, approximately 1,000 resi-
dents were sampled in each neighbourhood. We anticipated
that response rates would vary according to neighbourhood
SES so sampled 1,200 adults in low SES neighbourhoods
and 800 in high SES neighbourhoods. Neighbourhoods
were randomly selected from within three different adminis-
trative areas in each country, generating a total of 60
neighbourhoods.
Study participants and questionnaire
Adult inhabitants (≥18 years) within the 60 selected admin-
istrative neighbourhoods were invited to participate in an
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online survey with a similar approach in each country. The
study design and sampling approach have been described
previously (23). Briefly, in the selected neighbourhoods, a
random sample of residential addresses was drawn from
postal companies (the Netherlands), Yellow Pages (France),
electoral rolls (UK) or public administration services
(Belgium and Hungary). Between February and September
2014, participants were recruited via postal invitation using
the Dillman method (25). A total of 6,037 (10.8%, out
of 55,893) individuals participated in the study. The
online survey included questions on demographics and
neighbourhood perceptions, as well as weight and height.
In addition, a web-mapping tool allowing respondents to
draw the limits of their self-defined neighbourhood was
developed and included in the survey questionnaire. In the
present study, we used data from participants who provided
data on self-defined neighbourhood boundaries (N = 4,454).
The study was approved by the corresponding local ethics
committees of participating countries, and all participants
in the survey provided informed consent.
Self-deﬁned neighbourhood limits and overlap
Participants were asked to drawwhat they considered as their
neighbourhood limits on an online open layer map centred on
their residential address, following the instruction ‘Please
draw the boundaries of what you consider as your
neighbourhood on the map below’. Using their computer
mouse or trackpad, subjects clicked to create points on the
map at the borders of their perceived neighbourhoods. All
neighbourhood geographical coordinate points (longitude
and latitude) were recorded as feature attributes in a
geographic information system (GIS). All the points were
combined to form an enclosed area (polygon boundaries)
representing the self-defined neighbourhood of a given partic-
ipant. The size of each self-defined neighbourhood was calcu-
lated in square kilometres. Self-defined neighbourhoods with
a size over 40km2 (provided by 80 participants) were ex-
cluded. Analyses in the present study were thus based on data
from 4,374 participants in the five European urban regions.
The geographic information system was also used to
geolocalize home addresses of participants and to define a
Euclidean buffer with a radius of 500m centred on each
participant’s home. Although the optimal buffer size in this
type of research has not been clearly established (26), a
similar buffer (i.e. 500m corresponding, on average, to 6
to 10-min walk) has been used in a recent international
study (IPEN Adult study (26)). This step was performed
only for participants with residential addresses that could
be geolocalized (3,621 participants). The proportion (%)
of the self-defined neighbourhood area covered by the
buffer area was computed to explore any overlap in area
size (Fig. 1).
Individual correlates of self-deﬁned neighbourhood
size
Individual characteristics of participants included gender,
age (input in models as a continuous variable and centred
on the mean), educational level (input as a dichotomous
variable defined in each country by lower [from less than
primary to higher secondary education] and higher level
Figure 1 Overlap area between self-deﬁned neighbourhood and buffer around home – an example in Paris (France).
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[college or university level] allowing comparison between
country-specific education systems), employment status
(currently employed, currently not employed, retired, in
education and homemaker) and BMI (as a continuous
variable, centred on the mean, calculated by dividing self-
reported weight in kilogrammes by the square of the self-
reported height in metres). Participants were asked about
how attached they felt to their neighbourhood by selecting
which of the following statements best reflected their
current residential neighbourhood situation: I would like
to (i) continue to live in my neighbourhood, (ii) move to an-
other neighbourhood or (iii) no specific wish about moving.
Respondents were also asked about the number of years
they had lived in their neighbourhood (input as a dichoto-
mous variable defined by the median value: less than
10 years and 10 years or more).
Self-deﬁned neighbourhood analysis
In order to analyse self-defined neighbourhood differences
in size and overlap across neighbourhoods and study re-
gions, descriptive statistics such as percentages, maximum,
median and mean with standard deviation (SD) were
used to summarize participant characteristics, self-defined
neighbourhood size and percent overlap distributions.
In order to explore determinants (at both individual and
contextual levels) of size variation and according to both
the distribution of the dependant variable and the hierarchi-
cal structure of the data (individuals nested within adminis-
trative neighbourhoods nested within countries), we applied
three-level Poisson regression analysis, with the levels being
the individual, the administrative residential neighbourhood
and the region. Given the non-Gaussian, zero-inflated distri-
bution of the dependent variable (size of the self-defined
neighbourhoods), each value was rounded to the nearest
half-unit (0.5). This discretization procedure enabled the
variable to be modelled using a Poisson regression. Models
were implemented using individual-level characteristics of
participants (age, gender, educational level, employment
status, length of residence, BMI and neighbourhood attach-
ment) at level 1. Contextual characteristics (residential
density and SES levels of administrative neighbourhood of
residence) were included at level 2 and the region of resi-
dence at level 3. First, an ‘empty’ or null model (i.e. one that
only includes a random intercept) was created to assess the
components of variance within and between administrative
neighbourhoods and European regions. The individual
characteristics were then added (model 1). Finally, the
characteristics of administrative neighbourhoods (residen-
tial density and SES) were included (model 2). The variation
of the component variances between models was examined.
The amount of the variance explained (between the null
model and both models 1 and 2) was calculated by the
proportional change in variance (PCV). Interaction between
residential density and SES levels on size of self-defined
neighbourhoods was examined but was not included in
the model because of non-significance (p = 0.07).
There were approximately 13% cases with missing data
on at least one study covariate. Assuming that data were
missing at random (i.e. the probability that a variable is
missing was not related to other observed data), 15 imputed
datasets were created, as recommended by Rubin (27) and
Bodner (28). Multiple imputations were performed using
chained equations (29). Continuous variables were imputed
using predictive mean matching with their five nearest
neighbours, and categorical variables were imputed using
logistic regression. Variables entered in imputation models
were those required for the planned analyses. All analyses
were performed with SAS version 9.3 (SAS Institute Inc.,
Cary, NC, USA)
Results
Table 1 presents the characteristics of the study sample.
The mean (SD) age was 50.8 (16.2) years, and 55.3% of
subjects were women. Most participants had lived in their
residential neighbourhood for 10 years or more (62.7%)
or indicated that they ‘would like to stay in this
neighbourhood’ (66.2%). Except for gender, socio-
demographic differences between participants who re-
ported self-defined neighbourhood and participants who
did not report self-defined neighbourhoods were observed
(Table 1). Subjects who did not report self-defined
neighbourhood limits were older and had a higher BMI,
and a higher proportion of them had lived for 10 years or
more in the neighbourhood, had a low educational level,
were currently not employed and were from low residential
density/low SES neighbourhoods.
Descriptions of size and overlap across neighbourhoods
and study regions are presented in Table 2. On average,
the size (SD) of self-defined neighbourhood was 1.96
(4.00) km2 and differed significantly across neighbourhood
types and European regions. The largest mean size was
drawn by respondents from low density/high SES
neighbourhoods (2.42 [4.53] km2) and smallest mean size
in high density/low SES (1.65 [3.53] km2) neighbourhoods.
The mean size was lowest in France (0.78 [1.66] km2) and
highest in Hungary (3.31 [5.53] km2). The mean (std) pro-
portion of self-defined neighbourhoods, which overlapped
with the area of the 500m Euclidean buffer, was 29.7
(17.9)%. The highest percent overlap was found in high
density/low SES neighbourhoods and the lowest in low
density/low SES neighbourhoods. At the European region
level, residents from the neighbourhoods of Greater London
had the highest percent overlap between self-defined
neighbourhood and the buffer. The lowest percentage was
observed in Ghent and suburbs.
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The results from the multilevel analyses to explore determi-
nants (at both individual and contextual levels) of size varia-
tion (as dependent variable) of self-defined neighbourhoods
are presented in Table 3. Among individual-level variables,
age, gender, educational level, length of residence and
neighbourhood attachment were significantly associated with
variation in mean size. Men described a larger mean size than
women, and the size of the self-defined neighbourhood
decreased significantly with age. High educational level and
having resided in the neighbourhood for more than 10years
were positively associated with neighbourhood size. Those
who reported ‘I would like to stay (in my neighbourhood)’
also described larger neighbourhoods than those who ‘would
like to move’ from their neighbourhood. There was no signif-
icant difference according to employment status and BMI.
With regard to contextual dimensions, a high level of
residential density was significantly associated with a lower
size of self-defined neighbourhood in comparison with a
low level of residential density. There was no significant dif-
ference according to SES level (Table 3). Values of variance
components of the three-level models showed significant
differences in size between administrative neighbourhoods
Table 1 Characteristics of the study sample
Participant who
reported self-deﬁned
neighbourhood
Participant who did not
report self-deﬁned
neighbourhood
Difference between
subsamples
N % N % p*
4,374 Mean (std) 1,663 Mean (std)
Gender
Male 1,940 44.7 691 42.3 0.0984
Female 2,403 55.3 943 57.7
Missing 31 29
Age (in years) 50.8 (16.2) 54.7 (16.8) <0.0001
Missing 30 32
How many years have you lived in this neighbourhood?
Less than 10 years 1,595 37.3 509 33.5 0.0079
10 years or more 2,684 62.7 1,012 66.5
Missing 95 142
Educational level
Low 1,728 42.4 802 58.9 <0.0001
High 2,351 57.6 559 41.1
Missing 295 302
Employment status
Currently employed 2,562 58.7 731 44.3 <0.0001
Currently not employed 289 6.6 152 9.2
Retired 1,135 26.0 616 37.4
In education 172 3.9 52 3.2
Homemaker 207 4.7 98 5.0
Missing 9 14
BMI (kg/m2) 25.0 (4.3) 25.8 (4.9) <0.0001
Missing 385 357
Which of the following statements best reﬂects your
current situation?
I would like to stay in this neighbourhood 2,873 66.2 1,027 67.4 0.0259
I would like to move house 855 19.7 308 20.2
I don’t have a speciﬁc preference to move house 612 14.1 189 12.4
Missing 34 139
Neighbourhood patterns
High residential density–high SES 1,107 25.3 324 20.7 0.0001
High residential density–low SES 1,021 23.3 374 23.9
Low residential density–high SES 1,104 25.2 379 24.3
Low residential density–low SES 1,142 26.1 485 31.1
Regions
Paris and suburbs (France) 689 15.8 155 9.3 <0.0001
The Randstad (the Netherlands) 1,250 28.6 359 21.6
Ghent and suburbs (Belgium) 1,210 27.7 639 38.4
Greater London (UK) 580 13.3 280 16.8
Budapest and suburbs (Hungary) 645 14.8 230 13.8
*Chi-squared test and Mann–Whitney test
BMI, body mass index; SES, socioeconomic status; std, standard deviation.
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(0.075 [0.019] in null model) but not between study regions
(0.181 [0.134] in null model).
The inclusion of individual and contextual characteristics
reduced the between-neighbourhood variance (variance
[SE] ranged from 0.075 [0.019] in null model to 0.055
[0.016] in model 2). These results mean that 27.6% of the
initial variance in the size of self-defined neighbourhoods
between residential administrative neighbourhoods was
explained by individual and contextual characteristics
included in the model. The individual-level variables
explained 7.9% of the variance (model 1), whereas
contextual-level variables (without control for individual-
level risk factors, data not shown) explained 19.7% of the
variance. All these findings were robust to imputation of
data except for the variance components between adminis-
trative neighbourhoods level, which increase (in contrast
to results observed in the no imputed dataset (Supporting
information Table S1)).
Discussion
The aim of this study was to investigate individual and
contextual factors associated with the size of self-defined
neighbourhoods in a large-scale study in five different
European urban regions. The findings indicate that both
individual (age, educational level, length of residence and
neighbourhood attachment) and contextual factors were
significantly associated with the size of self-defined
neighbourhoods. The size of the self-defined neighbourhood
decreased with age. Educational level and length of resi-
dence were positively associated with the size of self-defined
neighbourhood. Residents who expressed a wish to stay in
their neighbourhood defined larger neighbourhoods than
residents who wished to move. Contextual-level factors
explained substantially more variance in self-defined
neighbourhood size than individual-level factors.
The use of a web-based tool in a large population in five
European regions was innovative. Participants drew their
neighbourhood limits following a standardized approach
(23). Previous research into self-defined neighbourhoods
has mainly been pilot studies in specific populations (e.g.
adolescents, women and low-income communities) or cities.
The mean area of 1.96 km2 (ranging from 0.80 km2 in
France to 3.30 km2 in Hungary) in the current study is close
to what was observed in pilot studies in adolescents:
3.54 km2 and 1.8 km2 in the study by Stewart et al. in
Auckland (New Zealand) (16) and Robinson et al. in the
greater Boston area (Massachusetts, USA) (17), respectively,
but higher than found in previous studies in adults, where
mean area sizes of less than 0.1 to 0.8 km2 were reported,
apart from a study conducted in 10 US cities by Coulton
et al. (12) where an area of 2 km2 was reported. In previous
studies, respondents were provided with a map and asked to
draw their neighbourhood during an interview with a
trained technician or researcher. Numbers and types of sub-
jects varied across studies – e.g. from 28 adolescents in
Auckland, New Zealand (16) to 6,224 adults in low-income
communities in 10 US cities (12). A list of response catego-
ries defining the neighbourhood of residence (i.e. ranging
from ‘the block street of where you live’ to ‘an area larger
than a 15-minute walk from your house’) was used among
1,630 adults in Seattle (Washington, USA) (21) and in two
US studies from over 2,400 adults of the Los Angeles Family
and Neighbourhood Survey (19,20). In a recent study in the
Paris region, yet another method was used: 653 adults
reported the name of streets or places delineating their
neighbourhood and polygonal areas were built using a
GIS algorithm (15).
In previous studies, no information was provided about
potential exclusion criteria. Based on the principle that there
are no ‘right or wrong’ answers to the question ‘draw your
neighbourhood’ (16,17), we decided to define a very large
area size (>40 km2) of self-defined neighbourhood as a
Table 2 Size variation (in km²) and percent of overlap between self-deﬁned neighbourhood and buffer (500-m radius around home address) according to
European regions and neighbourhood types
Size (km²) % of overlap
n subjects Mean Std Median Max n subject* Mean Std Median Max
Regions Paris and suburbs (France) 689 0.78 1.66 0.39 23.03 558 30.8 17.8 29.8 79.3
The Randstad (the Netherlands) 1,250 1.47 3.32 0.59 33.10 1,139 29.6 17.2 28.4 77.9
Ghent and suburbs (Belgium) 1,210 2.21 4.27 0.77 38.97 1,094 28.1 18.0 26.3 78.8
Greater London (UK) 580 2.38 4.17 1.14 37.35 320 33.7 17.8 33.4 79.9
Budapest and suburbs (Hungary) 645 3.31 5.53 1.10 34.70 504 29.3 18.9 27.0 92.3
Type of neighbourhoods High density–high SES 1,108 1.68 3.51 0.62 34.21 949 30.2 18.3 28.6 92.3
High density–low SES 1,021 1.65 3.54 0.66 38.97 846 32.4 18.6 32.9 81.3
Low density–high SES 1,104 2.42 4.54 0.98 34.70 905 29.2 17.4 27.4 79.3
Low density–low SES 1,142 2.05 4.25 0.63 37.35 915 27.2 16.9 25.6 79.9
Total 4,374 1.96 4.00 0.71 38.97 3,621 29.7 17.9 28.4 92.3
*Excluded subject with missing data for residential address (so without buffer around residential address)
Max, maximum; N, number of subjects; SES, socioeconomic status; std, standard deviation.
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criterion of exclusion based on visual outlier cut-off in
all study regions. Differences in study design and data
collection methodology could explain, at least in part, the
observed variation in size between studies. It should be
noted that our study is one of the largest of its kind, using
a web-based tool that allowed data collection from a large
number of subjects in different countries
Concerning individual-levels correlates of self-defined
neighbourhood size, in this study, older adults defined
smaller neighbourhoods than younger adults, which is con-
sistent with previous results (12,19--21). A possible expla-
nation could be that with increasing age, day-to-day
mobility and social participation decrease, thereby reducing
both self-defined neighbourhood and space within which
activity is performed (30--32). Our findings also suggest
that respondents with higher levels of education reported
larger self-defined neighbourhoods, in line with previous re-
search (12,19,20). One possibility is that better educated
residents may experience greater mobility in terms of fre-
quency and distance, and at the same time live in places with
greater access to urban opportunities such as services, trans-
portation and social activities (33,34). As reported in previ-
ous studies (12,19), no relation was observed between size
of self-defined neighbourhood and employment status.
In our study, we also observed that, generally, women
drew smaller neighbourhoods than men and that the length
of residence was positively associated with the size of
self-defined neighbourhood. The association of gender and
Table 3 Factors associated with size variation (in km²) of self-deﬁned neighbourhood identiﬁed by multilevel Poisson regression models
Size (km²)
Null model Model 1 Model 2
(N = 3,796)‡ (N = 3,796)‡ (N = 3,796)‡
Coef (SE) Coef (SE) Coef (SE)
Fixed effects
Individual characteristics (level 1)
Age (in years) – – 0.009*** (0.002) 0.009*** 0.002
Gender
Women – – Ref. Ref.
Men – – 0.08** 0.04 0.09** 0.03
Educational level
Low – – 0.11** (0.04) 0.11** (0.04)
High – – Ref. Ref.
Employment status
Currently employed – – Ref. Ref.
Currently not employed – – 0.09 (0.07) 0.10 (0.07)
Retired – – 0.06 (0.06) 0.06 (0.06)
In education – – 0.09 (0.09) 0.09 (0.09)
Homemaker – – 0.12 (0.09) 0.12 (0.09)
BMI (kg/m2) 0.003 (0.004) 0.003 (0.004)
Length of residence
Less than 10 years – – 0.19*** (0.04) 0.18*** (0.04)
10 years or more – – Ref. Ref.
Neighbourhood attachment
Wish to stay in this neighbourhood – – 0.14** (0.05) 0.13* (0.05)
Wish to move – – Ref. Ref.
No speciﬁc preference to move – – 0.08 (0.06) 0.07 (0.06)
Administrative neighbourhood characteristics (level 2)
High SES – – – – 0.12 (0.07)
Low SES – – – – Ref.
High residential density – – – – 0.21** (0.07)
Low residential density – – – – Ref.
Between administrative neighbourhoods 0.076 (0.019) 0.070 (0.018) 0.055 (0.016)
PCV† – 7.90% 27.60%
Between regions 0.181 (0.134) 0.176 (0.131) 0.175 (0.130)
PCV† – 5.68% 5.71%
†[initial variance–actual variance]/initial variance: percentage of initial variance in self-deﬁned neighbourhoods explain by the model at administrative
neighbourhood level and European region level.
‡ Excluded subject with missing individual data.
*p< 0.05.
**p< 0.01.
***p< 0.0001. BMI, body mass index; Coef, estimated regression coefﬁcient; PCV, proportional change in variance; SE, standard error.
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length of residence with self-defined neighbourhood area
size in previous studies is inconsistent. While gender
differences were observed in one previous study (21), no sig-
nificant association was found in others (12,18,20). As in
our study, larger self-defined neighbourhoods were also
reported among long-term residents in multilevel analyses
of data from US adults (12,19). This result could be
partially explained by the fact that longer residential length
was associated with more social activities and relationships
in the residential neighbourhood (35), or higher awareness
of destinations, which may take a while to discover.
However, other studies did not report significant associa-
tions (18) or negative associations (20,21) between length
of residence and size of self-defined neighbourhood.
Although the explained variance in size of self-defined
neighbourhood remained relatively low (26.7%) in our
model, one of the new findings in our study was that a
proportion of variance in size of self-defined neighbourhoods
was explained by characteristics of the residential administra-
tive neighbourhood and especially by residential density
level. A larger self-defined neighbourhood was observed in
areas characterized by low residential density compared with
high residential density. Previous findings in an urban context
in the USA showed smaller perceived neighbourhoods in
high-density inner-city areas among adult residents in 10
cities (12) and in Green Bay, Wisconsin (18). Respondents
in high-density areas are likely to reside within short
distances of services, limiting the time to travel. However,
other studies have found opposite results, including a French
study (15) where residents of peripheral (defined by munici-
pality population size) neighbourhoods had smaller per-
ceived neighbourhoods than residents in inner-city (i.e. Paris
municipality) neighbourhoods. In contrast, a non-significant
relation between size and population density was found in
US studies (19,20).
In addition, the three-level model provided evidence that
the effect of the study region as included in the model was
limited. However, further work is required to confirm this
finding and to investigate specific contextual characteristics
in each European region and their interaction with individ-
ual characteristics that may influence the definition of
neighbourhood. In line with previous findings (12), addi-
tional characteristics such as variables at household level
(e.g. number of children) and/or at individual level (e.g. social
capital) could be added to the model. According to Kearns
and Parkinson (36), neighbourhood is a complex and a
multilayered phenomenon ‘affected by the physical and
social composition of localities – i.e. it is culturally and
regionally specific’, and therefore, ‘the significance of
neighbourhood for different social groups varies between
nations and regions’.
The hypothesis that there would be a risk of bias arising
from measures of exposure based on how residential
neighbourhoods are defined has been assessed by measuring
the degree of spatial congruence between self-defined
neighbourhood and predefined neighbourhood (i.e. based
on buffer limits) for each resident. In order to compare
results across countries, a predefined neigbhourhood was
delimited by a Euclidean buffer with a radius of 500m
(i.e. area of 0.79 km2) corresponding, on average, to a 6 to
10-min walk and close to the median size of self-defined
neighbourhoods in our study sample (median =0.71km2).
In our study, the mean percentage of overlap was around
30%, suggesting only limited spatial congruence. In agree-
ment with these results, mean percentage (std) of perceived
neighbourhood area represented 16.0 (20.0)% and 34.6
(21.7)% of the 1 mi (i.e. 1.6 km2) Euclidean buffer area
in studies in England (based on 58 adults, (13)) and New
Zealand (based on 28 adolescents, (16)), respectively. In a
study of 31 adolescents in greater Boston (Massachusetts,
USA), no significant difference was observed between the
mean size of self-defined neighbourhood (1.8 km2) and
census-defined neighbourhood (1.3 km2). However, the
authors noted that only 31.2% of participants’ self-defined
area fell inside the corresponding census-tract (17).
The impact of such discrepancies in neighbourhood
delimitations on residential exposure has been assessed in
studies that measured access to healthcare resources (15),
walking destinations (13), walkability characteristics (16)
and supermarket and farmer’s market (14). For example,
the mean number of general practitioners, pharmacists and
dentists was significantly higher in perceived neighbourhoods
than in Euclidean buffer areas (of 0.42km2 around home) for
653 adults living in the Paris metropolitan area (France) (15).
In addition, as described in a study in New Zealand, built
environmental characteristics such as residential density,
land use mix and connectivity that are commonly used to
measure walkability score differed significantly between
the five different neighbourhood limits (i.e. perceived
neighbourhood, census-area, 1-mi Euclidean buffer, 1 km
network buffer and activity space) (16). Altogether, results
underline to what extent the use of self-defined rather than
predefined neighbourhoods may lead to large differences
regarding the influence of contextual factors on health-
related outcomes (37).
Our study has some limitations. One is a function of
the study design, based on a web survey with a web-
mapping tool developed for participants to draw their
neighbourhood. The difficulties that some people may face
when reading a map are well recognized (38). Data are from
a cross-sectional study that does not permit causal infer-
ence, and the low response rate in the SPOTLIGHT survey,
at about 10% – although typical for such studies – may
have resulted in selection bias as it may be that more highly
motivated people participated in the survey (39). In addi-
tion, as described in Table 1, the subsamples of participants
with and without self-defined neighbourhoods differed in
terms of socio-demographic characteristics (with a general
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trend for higher age and lower socioeconomic characteris-
tics). Caution is thus needed when generalizing our findings.
Conclusions
This study shows the feasibility of using web-based assess-
ment (based on GIS tools) of self-defined neighbourhoods
in a large-scale European study. The results indicate that
size of self-defined neighbourhood varies according to both
individual-level and contextual-level factors such as age,
gender, educational level, length of residence, personal at-
tachment of the neighbourhood and administrative residen-
tial neighbourhood characteristics. This has consequences
for the operational definition of what a neighbourhood is
and for the use of self-defined neighbourhoods as study
areas when investigating associations between environmen-
tal characteristics and health outcomes including obesity.
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